Anti-tumour activity of a novel coumarin-chalcone hybrid is mediated through intrinsic apoptotic pathway by inducing PUMA and altering Bax/Bcl-2 ratio.
Coumarins and chalcones are secondary plant metabolites which have shown an array of pharmacological properties including anti-tumour activity. We have previously reported on the synthesis and anti-proliferative activity of a series of novel coumarin-chalcone hybrids. Now we report on the in vivo efficacy as well as mechanism of action of the most potent molecule of the series, S009-131. Oral administration of this molecule resulted in regression of tumours induced by HeLa cell xenografts in nod SCID mice. The molecule inhibited proliferation of cervical cancer cells (HeLa and C33A) by inducing apoptosis and arresting cell cycle at G2/M phase. Apoptosis was induced through induction of caspase-dependent intrinsic pathway and alterations in the cellular levels of Bcl-2 family proteins. The mitochondrial transmembrane potential got highly depleted in S009-131 treated cells due to an increase in Bax/Bcl-2 ratio and intracellular ROS. The molecule induced release of cytochrome c into the cytosol and activation of initiator caspase-9 and executioner caspases-3/7. Tumour suppressor protein p53 and its transcriptional target PUMA were up regulated, suggesting their role in mediating the cell death. These results suggest that S009-131 is a potent candidate for the chemotherapy of cervical carcinoma.